The objective of the present study was to determine the frequency of the most common clinical features in patients with autosomal dominant polycystic kidney disease in a sample of the Brazilian population. The medical records of 92 patients with autosomal dominant polycystic kidney disease attended during the period from 1985 to 2003 were reviewed. The following data were recorded: age at diagnosis, gender, associated clinical manifestations, occurrence of stroke, age at loss of renal function (beginning of dialysis), and presence of a family history. The involvement of abdominal viscera was investigated by ultrasonography. Intracranial alterations were prospectively investigated by magnetic resonance angiography in 42 asymptomatic patients, and complemented with digital subtraction arteriography when indicated. Mean age at diagnosis was 35.1 ± 14.9 years, and mean serum creatinine at referral was 2.4 ± 2.8 mg/dL. The most frequent clinical manifestations during the disease were arterial hypertension (63.3%), lumbar pain (55.4%), an abdominal mass (47.8%), and urinary infection (35.8%). Loss of renal function occurred in 27 patients (mean age: 45.4 ± 9.5 years). The liver was the second organ most frequently affected (39.1%). Stroke occurred in 7.6% of the patients. Asymptomatic intracranial aneurysm was detected in 3 patients and arachnoid cysts in 3 other patients. In conclusion, the most common clinical features were lumbar pain, arterial hypertension, abdominal mass, and urinary infection, and the most serious complications were chronic renal failure and stroke. Both intracranial aneurysms and arachnoid cysts occurred in asymptomatic patients at a frequency of 7.14%.
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Introduction
The autosomal dominant polycystic kidney disease (ADPKD) belongs to a group of inherited polycystic kidney diseases (1) and is one of the most common hereditary disorders. Gene PKD1 mutations, localized in chromosome 16p13.3, whose gene product is polycystin protein 1, result in ADPKD type I which is responsible for 85 to 90% of ADPKD cases (2) . Gene PKD2 mutations, localized in chromosome 4q21-23, whose gene product is polycystin protein 2, result in ADPKD type II, corresponding to 10 to 15% of ADPKD cases (2) . This disease has been characterized by the presence or bilateral multiple cysts in the kidneys, associated or not with cystic alterations in other systems (3). The prevalence of ADPKD has been estimated to be 1:400 to 1:1000 individuals in the general population (4) . Among patients with end-stage renal disease (ESRD) the prevalence of ADPKD is approximately 5-10% (3). In Brazil, a study reported a prevalence of 7.6%, corresponding to 74 of 975 patients observed at 15 hemodialysis centers (5), and another study reported a prevalence of 3% (6) .
The renal and extrarenal manifestations of the disease are quite variable (3), even in individuals of the same family. These manifestations depend on the organs involved as well as on the intensity of the condition. The most common abnormalities related to the kidneys are: arterial hypertension, abdominal mass, urinary tract infection, lumbar or abdominal pain, hematuria, nephrolithiasis, and renal failure. The liver is the second most affected organ, with hepatic cysts that cause hepatomegaly and abdominal pain, although they may exceptionally cause hepatic dysfunction (3) . Cysts may also occur occasionally in the pancreas, ovaries and choroid plexus. Other extrarenal manifestations include intracranial aneurysms (ICA) and aortic aneurysms, arachnoid cysts, cerebral artery dolichoectasia, colonic diverticula, and cardiac abnormalities such as mitralvalve prolapse, mitral regurgitation, aortic insufficiency, and tricuspid regurgitation (3) .
ICA is one of the extrarenal manifestations of highest concern due to the risk of rupture and subarachnoid hemorrhage. The prevalence of ICA in patients with ADPKD ranges from 4 to 12%, compared to a prevalence of 1% for the general population (7) . The risk of ICA rupture may be five times more frequent in patients with ADPKD than in the general population (8) .
As far as we know, there are no reports of the evaluation of clinical data in Brazilian ADPKD patients. Thus, the aims of this study were: a) to determine the prevalence of renal and extrarenal manifestations in Brazilian patients with ADPKD, and b) to investigate the occurrence and characteristics of events related to ADPKD in the central nervous system.
Patients and Methods
We retrospectively reviewed the medical charts of patients with ADPKD at the University Hospital, Faculty of Medicine of Ribeirão Preto, University of São Paulo, from January 1985 to December 2003. The diagnosis of ADPKD was established by renal ultrasonography according to the criteria of Ravine et al. (9) . A positive family history and the presence of hepatic cysts were considered and added as additional diagnostic criteria. Patients who did not fulfill the Ravine criteria, patients with exophytic cysts, calcifications or other alterations suggestive of malignancy, with associated angiomyolipomas or tuberous sclerosis, or patients with acquired simple cysts were excluded.
The sample studied consisted of 92 patients, 34 males (37%) and 58 females (63%). Twenty-one patients (22.8%) fulfilled 3 diagnostic criteria, 51 patients (55.4%) fulfilled 2 criteria and 20 (21.8%) presented ultrasonographic changes as the only diagnostic criterion, but all patients presented countless and bilateral renal cysts associated with enlargement of both kidneys, which are characteristic of ADPKD. Ultrasonography that resulted in a diagnosis of ADPKD was performed due to a previous family history of the disease in 10 males (10.9%) and in 8 females (8.7%). A casual diagnosis of ADPKD was made in 14 male patients (41.1%) and 41 female patients (70.6%) on the occasion of ultrasonographic screening for nephrolithiasis, arterial hypertension, back or abdominal pain, and abdominal mass. Among the female patients, non-obstetric ultrasonographic screening resulted in a diagnosis of ADPKD in 52 (89.6%) cases and routine obstetrical screening resulted in a diagnosis of ADPKD in 6 cases (10.4%). According to the medical records, it was not possible to determine the reasons for abdominal ultrasonographic screening tests in 8 male and 14 female patients.
Age, gender, clinical manifestations related to ADPKD such as abdominal or back pain, abdominal mass, hematuria, urinary tract infection, nephrolithiasis, arterial hypertension, and personal and family history of stroke were recorded. The age on the occasion of progression to ESRD (characterized as the beginning of dialysis treatment) and a family history of ADPKD were also recorded, together with the reasons to perform ultrasonography that resulted in a diagnosis of ADPKD. Laboratory tests included the determination of serum creatinine on the occasion of referral and on the occasion of the last outpatient visit (or at the time of ESRD diagnosis). Ultrasonography reports were also reviewed in order to identify involvement of other abdominal viscera.
A subgroup of 42 patients free of central nervous system-related symptoms was investigated prospectively from October 2002 to April 2004 by magnetic resonance angiography (MRA) in order to determine the occurrence of intracranial alterations. MRA was performed by multisequence using a time of flight three-dimensional magnetic resonance arteriogram obtained with 1.5 T, Magnéton Vision, Siemens, Erlangen, Germany. When the MRA findings were equivocal, digital subtraction angiography was employed to elucidate the case using the Advant-X equipment (General Electric Medical Systems, Milwaukee, WI, USA).
Statistical analysis
Categorical variables were compared between groups by the Fisher exact test, and continuous variables were compared between groups by the unpaired Student t-test (age at diagnosis and age at ESRD) or the MannWhitney U-test (serum creatinine at referral), with the level of significance set at P < 0.05. The study was approved by the local Research Ethics Committee and informed written consent was obtained from patients who underwent diagnostic tests for this study.
Results
Age at the time of ADPKD diagnosis, serum creatinine at referral, age at the beginning of the dialysis program, number of patients with hepatic cysts, and other clinical data are presented in Table 1 . The frequency of arterial hypertension and urinary tract infection, but not of serum creatinine at referral, was higher in female than in male patients. Hepatic cysts were detected in 36 patients (39.1%), also showing a higher frequency in female patients. No cysts were detected in any other abdominal viscera examined by ultrasonography. A positive family history was present in 61.9% of the cases. ESRD occurred in 27 patients at a mean age of 45.4 ± 9.5 years during the study period. Stroke occurred in 7 patients (7.6%), two cases being characterized as a hemorrhagic stroke due to rupture of intracranial aneurysms, and 5 cases probably as ischemic stroke. Stroke was more frequent in male patients (P = 0.04) and did not show association with arterial hypertension in this group (P = 0.09).
The search for intracranial alterations related to ADPKD was performed in 42 asymptomatic patients (18 males and 24 females). At the time of this investigation, mean age was 35.6 ± 14.3 years, and mean serum creatinine was 1.39 ± 0.79 mg/dL, and 3 of these patients were already on dialysis treatment. An ICA was detected by MRA in 5 patients, but after cerebral angiography it was confirmed in only 3 cases (7.1%), all of them female patients (Table 2 ). An arachnoid cyst was found in 3 patients (7.1%), one male and two females ( Table 2) . Twenty-nine patients (69.1%) showed normal cerebral MRA. Intracranial alterations considered to be nonspecific and not related to ADPKD (slight cerebral volume loss, presence of fetal circulation, left cerebellar venous drainage, old infarction, demyelinization or gliosis in 2 cases and one case of arteriolopathy associated with a hemorrhagic stroke) were found in 7 patients (16.7%).
Discussion
As far as we know, this is the first study that evaluated the renal and extrarenal clinical alterations of patients with ADPKD in a Brazilian population. The study showed a higher prevalence (63.0%) of the condition among women. Another study reported a 65.5% prevalence of ADPKD in American women (10) , similar to this sample, while other investigators studying a Spanish population did not find any difference in ADPKD prevalence between genders (11) .
Mean age at renal function loss was 47.9 years, similar to data reported by others for Spanish patients (11) . Another study showed that mean patient age at the beginning of dialysis was 52.5 years among males and 58.1 years among females for German patients (12) , suggesting a poorer outcome in male patients. However, another report showed that the mean age of patients reaching ESRD in Spain did not differ between genders (11), data similar to those reported in the present study. Also, in the present study, no significant difference was observed between genders in creatinine levels at referral, or in patient age when reaching dialysis, despite a higher frequency of arterial hypertension, presence of hepatic cysts and urinary tract infection in female patients. However, we would like to emphasize that arterial hypertension (13, 14) , younger age at diagnosis (13) , mutations related to the PKD1 gene (13, 15) , and kidney size (16, 17) have been identified as risk factors that might influence a faster progression to ESRD. In women, hepatic cystic disease is related to the earlier occurrence of renal insufficiency (3).
Other investigators have reported that the probability to be alive without reaching (13, 19) . Lumbar pain and abdominal pain were the most frequent symptoms (55.4%) reported by the patients in the present study. In another study which evaluated pain patterns in American patients with polycystic kidney disease (20) , back pain and abdominal pain were reported by 62.0 and 49.7% of the patients, respectively, after the diagnosis of polycystic kidney disease was established. Furthermore, pain was reported as the most frequent symptom in American patients that led to the diagnosis of polycystic kidney disease (20) .
The prevalence of urinary infection was 35.8% (33 patients), mostly affecting female patients (87.8%; Table 1 ) in the present study. Symptomatic lower urinary tract infection affects 50-75% of all polycystic patients at some time.
Nephrolithiasis was observed in 16.3% of the patients (Table 1) . It is an important manifestation of ADPKD, which occurs in approximately 20% among American patients (21) . These frequencies exceed the estimated prevalence reported in a sample of the general American population, which varies from 4 to 9% in men, and from 1.7 to 4.1% in women (22) .
Liver cysts were the only intra-abdominal cystic alterations found in the present investigation. The prevalence of liver cysts varies with age, being highly uncommon before the age of 16 years (23). Only 10% of American patients 20 to 29 years of age have liver cysts, whereas 75% of patients over the age of 60 have them (24) . Although men and women have the same frequency of liver cysts, the number and size of cysts may be more severely increased in women (25) .
Arterial hypertension was found in 63.3% of the present patients. The prevalence of arterial hypertension in American patients with ADPKD reported in other studies was approximately 60%, even with normal renal function (14) , possibly affecting 80% of the ADPKD patients with renal failure (26) . Another relevant issue related to arterial hypertension is stroke. In the present report, stroke was detected in 7 patients, with 2 of them being cases of confirmed hemorrhagic stroke.
Of the 42 patients evaluated by MRA in the present investigation, 3 (7.1%) showed ICA. A similar frequency was also obtained in three large prospective studies (4 to 11.7%) from USA (7, 27, 28) . The presence of a positive family history is the main feature that affects the prevalence of ICA (29) , reaching in these cases rates of 22 (7) and 25.8% (28) . The frequency of ICA can also vary with age. ICA can also appear 10 years after a first examination that did not demonstrate the presence of this alteration, although at a low rate (2.6%) (30) . Another American study reported that new ICA appeared after 6 to 33 years (mean of 14.2 years) in 5 of 20 patients with a previous demonstration of the presence of ICA (31) . Some investigators have suggested that routine screening of all patients with ADPKD is not necessary because the risk of rupture is low (32) . It has been suggested that this screening should be recommended only to patients with a positive family history, patients with a personal history of subarachnoid hemorrhage, patients who will be submitted to major surgeries, and to individuals with high-risk occupations (33) .
Arachnoid cysts were found here in 3 patients (7.1%). In American patients, a prevalence rate of 8.1% was reported in one study (34) and of 5% in another (35) , whereas this prevalence in the general population is approximately 1% (34, 35) . All of the 3 patients investigated here were asymptomatic, but the consequences of the presence of arachnoid cysts remain to be clarified (34, 36) .
